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ABSTPACT 

This set of 33 skill sheets for agricultural 
mechanics vas developed for use in high school and vocational school 
agricultural aechanics prograas. Soae sheets teach operational 
procedures while others are for siaple projects. Each skill sheet 
covers a single topic and includes: (1) a diagraa, (2) a step-by-step 
construction or operational procedure, (3) abilities and 
understandings taught, (4) materials needed, and (5) an evaluation 
score sheet. These skill sheets can be used in conjunction with the 
following instructional areas related to saall engines and tractor 
power; aetals (cold or hot), electric actors, carpentry, basic 
electricity, automatic controls, metal and concrete construction, 
oxy-Bcetylene and arc welding, and agricultural aachinery. 
(Author/Bp) 



BEST COFY ASIAftABLE 



The materiets containad hsrein wfBre (tevetoped by the ApioMtur^ Education Dspait- 
ment. Iowa State IM^feriity k\ oo(9««1kin with Cmatfttfiti in A^faOnmi Stfcicstion. 
ICMDtt Stats OsfWinwnt of PUMte tratnietien. 

These materiali \w9 been reprinted by penniaslon and m beftiB dnentfntlBd tot ftitnoic 
by the tilinois Citfrieuium Manaiefflent Center - Sttte of Hilnob - DhrMon of 
Vocational and Teohntoat Education. 103S Outer Park Driife, Sprin^d. liMnois 62706 
-June 1673. 

The IWnh Cwrfmlum Msnsgnnnit Omtw ie supported by the !WnA Oh^^on of 
Vocational and Technic^ Ec^ics^ and die QtrHodum Cmter fat Oceupstionsl and 
Adult Education, BJK.V.T.E., U.S.O.E. 



Aifcitionai copies of these "9clil 9weti for A^toultufid Mecheito" at ^USOmc^ from 
Ck. Thomtt A. Hoerner, Apiculture Er^merif^ P^w rt ment, lom ^ale IMIvenity, 
Ames, lows 5^1010. Chs^s are to be nwis peyeUe to the A^^tund fi^na^r^ 
Departnwnt 
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SKILL SHEETS FOR AGRICULTURAL MECHANICS 



These skill sheets were developed for use in the high school and. 
vc«cational school agricultural mechanics programs. Their main purpose 
is teaching specific skills or abilities related to agricultural mechanics 
Individual skills should be taught before students are allowed to work 
on larger approved type projects requiring numerous skills. Many of 
the skills in this set can become part of the required activities phase 
of the agricultural mechanics program. 

It is suggested that the skill sheets be used with the following 
instructional units. 



Skill Sheets 

1. Readincj the Micrometer 

2. Sharpening the Twist Drill Bit 

3. Cle.sning and Servicing an 

Electric Mo^-.or 

4. Tool Sharpening Gauge 

5. Cleaning a Paint Brush 

6. Concrete Float 

7. Nail and Tool Carrier 

8. Sharpening a Wood Chisel 

9. Shoe Scraper with Concrete Base 

10. Servicing the Spark Plug 

11. Extension Cord 

12. Mfqneto Coil-Condenser Tester 

13. Sharpening a Plane Iron 

14. F>3ed Scoop 

15. Cold Chisel 

16. Drawbar Hitch Pin 

17. Sawhorse 

18. Wiring the Time Delay Reley 

19. Rafter Layout 

20. Use of the Torque Wrench 

21. Photoelectric Control 

22. Making Quality Welds 
21. Tool Shtirpeninq Cacfo 

24. Drill Bit, Bolt & Washer Gauge 

25. Chipping Hammer 



Units 

Small Engines & Tractor Power 
Metals 

Electric Motors 

Metals 

Carpentry 

Carpentry 

Carpentry 

Carpentry 

Metal & Concrete 

Tractor Power & Small Engines 

Basic Electricity 

Tractor Power & Small Engines 

Carpentry 

Cold Metals 

Hot Metals 

Metals & Arc Welding 
Carpentry 

Automatic Controls 
Carpentry 

Tractors, Ag Machinery & Small Engines 

Automatic Controls 

Arc Welding 

Metals 

Metals 

Metals 
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Skill Sheets 



Units 



26. 



28. 



29. 
30. 



27. 



Welded "C" Clamp 

The Electric (totor N£imeplate 

Adjustable Safety Jack 

Funnel 

Case Hardening of Mild Steel 
Oxy-Acetylene Welding Equipment 
Braze Welding Mild Steel 
The Arc Welding Molten Pool 



Metals ft Arc Welding 
Electric Motors 
Metals & Arc Welding 
Metals 



Metals 



31. 



Oxy-Acetylene 
Oxy-Acetylene 
Arc Welding 



32. 



33. 



Each skill sheet consists of: (1) construct. * on or operational 
procedures, (2) abilities and understandings taugh (3) a plan or 
drawing/ (4) materials needed and (5) an evaluation score sheet. 

The skill sheets included in this set were a.::veloped by 
Gary McVey, Herbert Hansen, Donald Ahrens, John Pothoven and 
Thomas A. Hoerner, Agricultural Engineering Staff inefflbers at Iowa 
State University. 
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BEST Wf mum 



DFPARTMENT OF AGRICULTURAJ, ENt5INKERlNG 
IOWA STATK UNIVERSITY 
TAli 168 

READING T!iE MICROMETER 




Operation Teachc« : 



(Ability to 

(Und^nttanding of 



l« A« Identify the parts of the aicroosetor 
J. L\ The function of the various parts 
3« U« The use of decimals and fractions in 
ffleasuroinent^ 

4« A. Convert fractions to decimals and decimals 
to fractions 

5. A. Properly hold the micrometer 

6. A. Feel a reading 

7. A. Read the TOicroraeter to the nearest one 

thousandths of an inch 
8« A. Use the micrometer to measure flat, round 
or square stock 



Evaluation Score Sheet 
Item 



Points 
Possible Earned 



1. Micrometer part identification 

(2 points per correct it^-ra) 20 

2. Reading the micrometer 25 

3. Determining the difference in 
the measurements of the practice 
cylinder (3-c) (pluh or minus 
.001" - 10 ptF., 4 or - .002" » 
20 pts., or - .003" « in pts., 
j^reater thnn .004** off correct 
reading » 0 pts.) 30 

4. Determining the reading of the 
Tulcrometer inserts (5 pts. each) 10 

5. Handling the micrometer 10 

6. Attitudt' <jnd work h.ibit 

T^tal 100 



Name 
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Part Identification ; 
1. t. 



2, 
3. 

5. 



7. 
8. 
9. 
10. 



Operational Procedure : 

1. Complete the part identification section 

2. Reading the micrometer: 

a« List the smaller nun^er of inches that 
can be read vith the micrometer 
illustrated to the left ^ * 

b. Denote the mm^et on the sleeve 
that the thli^le xlge just 
passed^ this indicates the 
nwber of htmdrei thousandths 

c. Count the maber of full spaces 
that is between the last numbered 
line (Step b) and the thimble edge 
and multiply by .025 

d. Legate the line mi the thiiri>le 
that matches the horiaontal line 
on the sleeve and list this 
nus^er in thousat^ths 

e. Total the valves (a+bfc+d) 

3. Determining the measurements of the 
tvo-step machined » practice cylinder: 

a. Using a 1'* - 2** micrometer liFt 
the measurenent of the top step in 
thousandths. Proper measurement 
should be the average of measure* 
ssents made at 3 points around the 
cylinder 

b. Determine the measurement of 
the lower step 

c. Subtract the reading in Step 
(b) from reading in Step (a) 
to determine the difference in 
thousandths of an inch 



tf 



ft 



ft 



4. Determine the readings of the micro* 
meters shown below: 




Materials ; 

I - r* - 2'* micrcsmeter 

1 - two-step practice cylinder (top htep 

between 1.75'* and 2.00" lower step 

1.25" to 1.75'0 



DEPARTMENT OP AGRICULTUnAL KNGIivEERIMG 
IOWA STATE UNIVBttSITY 
TAH 268 



;T copy AViUlABLE 



SHARPEWNG T»E TWIST PRILL BIT 



12^- (5 




I 

J 



0- 




TCP Vlf.W 



9 



UP Ct-EARANJCE 






gENTEa OF POW^ 



i 



;2 ' CORRECT 



BV EVE 



Material: ! - Hull ctrill bit 3/8^^-1/2^^ 



2. A. 

3- U. 



(Alfility to 

Operation Ti-ac! •s^{ Understanding oi . . . - 
1. I . Corr^T ^rindins wheel for sharp- 
oninu 'iriJl bits. 
Dress a arinding wheel 
Drill bit t>pi*s and sizes 
Moa surc nionts to c}:eck when 
sharp«»nin(i a drill bit 
Mak<* ir.<*a>5r*r€rmcn!s on drill bit 
W3th XmA uanpc 

HoM drill bit nt to yrindin^ 
wh*"**-! fac<* 

Sharprn <iri1i bit toatta'.n chifc5<*l 
;jr ! ^.S^^ and 12- IS'^ 

i:p i 1«M ranr* 

Si < ur<- bjt in drill pre ss chuck 
I^ynat and c<?nti»r punch nu'tal 
.S* ct;r«- Tiif'tal m drill pri'f^n vise 



4. 



u. 

A. 
A. 
A. 



'J 

in, 

i I 



A. 
A. 

A. 
A. 
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l*.«ir«* ti'tii- in fiiild s1<"<*l 



( Dperational Procedures ; 



1. 
2. 

3. 



4- 



6, 



7. 



8. 
9. 



II. 



Dress grinding wheel with dressing tool 
Hold driU bit against face of wheel at 59^ 

angle on cutting lip 
Carry drill bit up the wheel face by dropping 

end and rotating very slightly in clockwise 

direction 

Make slow deliberate strokes* the full width 

of the cutting lip 
Do not lower cutting lip below the horizontal 

]H)Sition as this wiU round the cutting edge- 
When one Up is ground, rotate the drill :jne- 

half turn and grind the other lip 
Use tool gauge to check equal lengths of lips, 

59^ angle cutting lip and 12-15^ lip clc?ar- 

ance 

Test bit by boring hole in mild steel pl^e 

Stop while drillings turn drill press in revct-se 
direction to release driU bit fran hole* Note 
depth of cut of each lip 

Make grinding correctiois on drill hit hs in- 
dicated by hole 

Submit drill bit and metal f<r evaluatior. 



Evaluation Score Sheet 



Item 



Points 
Possible Earned 



1. 
2. 
3. 
4. 



5. 



Cutting lip angle 59^ 
Cuttinj^ lips equal length 
Lip clearance 12*15^ 
Correct angle between dead 
center and cutting lip, chisel 
edge angle, 120-135^ 
Smoothne^^ of grinding sur- 
face, lip to heel 
Bit cuts spiral chips 
Hole drilled is correct size 
Work habits and attitude 



20 
IS 
15 
10 



10 
10 
15 



Total points 



Dale: 



Grade: 



!{j\:a fn/.-Ji: i)nivi:hmity 

TAH 3b 8 



Cl.F./\NtNC Am SKRVICII^ AN ELECTRIC MOTOR KST COPY AV/HLABLE 



©OISCOSSfXT 




©M/\RK EW) BELLS 



(!) REMOVE END BKtLS 
AND ROTOR 



I'ARTS ^- 





n 



©DRY PARTS - INSPKCT 
MOTOR FOR WORN FARTS 

I D ] ® 

y'^^^ooJi' 




•v.;?'.^: !);^Aw bolts evenly 

f r.OVj^ n:RNS FREELY 




Material Si 



1« An iiicctric »3tor needli^ to be cleaned 

and serviced - 
2« Tools for ditfAsgesibllng an electric notor 
3« A paint brudh, aotor cleaning solvent and 

pan to wash parts 



Operation Tvachcs (Ability to . • • 

(Understanding of • • • 
K A. disconswct a motor froiA an electrical 
source 

2. A. correctly mark oKitor Craow and end belts 

3. U. impurtanee of carefully r4*iDOving the <*nd 

bells HO as to not daoage leads or motor 
vindingii 

A, A. resKivc rotor fritm latitor without daaagittft 
the Centrifugal switch or motor brushes 

S. U, correct type solvent to use in cleanii^ 
an electric motor 

b. A« thoroughly clean and dry all mi or parts 

7* A. identify and inspect pariii for %iear or 

8, A. reasseisblc im^tor parts in reverse order 

of disAsse^ly and tighten end bell bolt 

9. A. lubricate motor using correct type and 

amount of lubrication 
10. A. connect motor to power source 



; . ,riin!u r.utar leads at terminn] cover plate. 

Nwf< pi'.ifiun of lindj on terminals 
. . KiOKivi u-iaiu- from mjunt or machiiii- 

Uip« all dirt from outsido of motor 
f. Mitl end n<i witlj c<»ntfr punch-on*' mnrk t»n ttW 
ati<] fator frame on rermin.il connection 

Mi^l. l's<» 1 marks on other und 

^'m***' «Mi<l bull hulls 
».». I '.itir ^ w^»»<J block or t.ofl-iaftil h^nrssicr reimive 

« H'l Ui H c'tniainin^ filariin^ iiwitch ur brush 

r 1 iiv 

Kfin*»v* r 1? «r ^ktid other ^ nd b< 1 1 
H. c 4 an a.! '^tor parts with Tnot<*r ftt>lveut . Da not 
a-i^iifM- I'He <arh<in t^-t rat hlorldtf only in 
;< W' :1 M iiJnati'd are-i. Avoid ^'faking iho wlnd- 
i Hi'/ \i .«ls 
'i. Jjf y ,il ! |»a; ts with a tloili ijr v ncipresi****] air 
lu. I^liiiijfv an*! ixainine ail part'. Sur wear, lianut^i^ 

4ir fuo'.i ( <>nni & t i tistS'HiaV'i n^/itsnar y repair^ 
ft. 1<t a 4vihl*' nnl or in ftvifa' t f> <!i assent)} \ . 

'■.4i' ' ' ' 1 • M « r f •iTn'- i ! ' • i V 
' ■ . I J i i* • * ♦ »l » r lj< *ir 1 n.' wi I h ? M <u J <m j- t r.i .* 

M ,1] I . ff aii'i 4 •mil* * • * ' { I » f , 1 - H I i .!•! - 1 i . 
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Evaluation Score Sh^et 
Item 

1. Correctly disconnecting 
mitor from electrical 
source-tx^rk leads 

2. Corr€%'tly marking end bells 
I. Careiully removing end bells 

in forrect order 10 

4« Selecting correct solvent for 
c leaning motor 5 

'i. Thi«rough cleaning and drying 

of imstnr parts 15 

(i. Inspection and identification 
of parts-^make repair:^ 20 

7. Correct rt-asses^l ing of motoi; 
rotor Ir4't' to turn 10 

8« rro{H-r type* atul amount of lu- 
brication utiiKi on mutor 10 
ConneL t i fi>; motor to power 
f;ource-in*3l or runs proptrly 10 
li}. W*>rV hahlt'. and alUttule _10 
'i W a. p.»l n< . 100 



;ime 



Foints 
Possible Earned 
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ia<rs STATi: LNIVtKSlTY 



nX)L SHARPENING GAIIGS 



COPY AVAILS 




4V 



Dri It hpU 




.1 !i / 1 • M ! i Irn ;M 



<'t»n.st ru4!turf Proccdur<*: 



I. 

>. 

4. 



Moasurf and fcriln* outline on fltock with a vl 

( tit utst liiol gauge with hacksaw 

liN€* flat file to cut wood chisel slot 

Tjif tapt*r file to cut C€>ld chis<*l vee 

Position and drill 1/4'' hole at narrow* end of gaugt* 

\tt'a»urf and scribe a I" rule hy I / l6"gradnations 

f^ttt rwU' indicator tuarks with cold chisel 

Polish fur final finish 



{Ability lo 



<?ontitrticti«in T<*ach<«s (Understanding of 
selection of the flat stock 



^criin* otitline on metal with awl 

the correct hacksaw blade to select for CMtiin^ stuck 
to use the hacksaw 



rut a ve<* with the taper file 
th«' !W«*d for center punching beff>re Hrilhn).! 
^se of the Center ptinch 
ia*itemng metal beiore drilling 
;if!ii!st Hpeed and use of the drill press 
<.'aht)rate and indicate rule marks on itu-tal 
He! rule marks in metal with the cold 
rurrect grindifig wheels an<i setting «»; t<Kil rent 
i orrc-ct metitod finishing K p<»lis}nng flat Ht<u k 
A. abrasive wheel am? i-ttwry ch>1h to polish gauge 



i. 


U. 


2. 


A. 


3. 


A. 


4. 


r. 


^ , 


A. 




V. 




A. 


H. 


A. 


•1, 


I'. 


in. 


A. 


1 1. 


f • 


\d. 


A. 


! ^. 


A. 


14. 


\. 


! S. 




li. 





, \] j'<l?(in Score She<'t : 

Wi^ltb *>: narrov t*nd 
Width ot' wicb* otMl 
Afi'jl* **\ woo'l i'liisej slot 
Xi i insiXutU i«>r 4 olf! i'lnsel angb* 
. AnL'l*' u*r flrill < nttinu id^ji* 
. A^r/'ifaty of the ruleii 
, :i»r r!riJ) lip t rnntr 



Pi lints 
P«)ssil'le K<irn4»d 



IS 

IS 
10 
10 
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hilnth 10 
! points 



!)r!'AKTMI NT ' >r /V"R iCULTliRAl. I.N<- INrrRlNC 

I<)WA HTATf, i Ni vi:l^^^I•^v 

TAII 568 
CI.KANINCI A PAINT BRUSH 



KST COPY mum 




O-SAN BRUSH 
WfTN PROKH 
SOLVENT 

(2) 




WASH BHUm WITH 
SM^ AND WATER 

(3) 




WRAP BRUSH 
F<m STORASE 

(4) 
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b. Kuqiu^r - lacqut'r ihintnT 

U«'nu>V4t piiinl lr<»ni bru«h by Hi-raping 

<*n 4'H^«* iii 1 an 
5. ProjH'rIy sifa! paint ran lid 

4. Plati- !>rush in i onfaint r of prupt-r «olv4»nl 

5. Work Hiilvi-nt bris}<fy (usttally with fjnRi-rt*) 
into thi' i>riHt!i-h iif ihv brush 

6. Whi*n .ill paint is r<'tii<iv<'<I from bruHh, drain 
cxii-ss solv4'nt from \\\v brunh 

7. Wasii ffinaininj; nolvi-n! frjini bru«h ^tsin^ soap 
an^i waii-r 

8. Dry <'x<**'ss waii-r from brush with p-ipt-r towiH 
9- S4-4ur<' a pi4-<<' <if wriippinu p;ipfr abtiut ^ timcn 

an Innn .IS th** timsh is wid*' 

about on*' brush \vi<Hh Irwiu i'c!;.h' oi |>.i}mt 
11« Folci nousili- <'du4* nl pip^-r ov< r brisiji's .md 

wrapbm- h fur sf ur.i lu*. i yin'j wjiI. ^rint.' 
li, (>bs4 rvo 11 sairty rufi > <4ttd pr< i Mums in 

10 



Materials: 



i« Uiicd paint bruiih in m-od of rluanin); 

2, Bucket or can for cleaning 

3. Solvent 

4* Detergent 

5^ Wrapping paper and strinis 



(Ability to « • . 
OpiTation Teaches (Understanding of . • • 
1« U« types of paint brushen 
2« U« the importance of u^ing a clean 

brudh when painting 
3, A. to select and uj^e the correct 
liolvent 

4* A, lu remove all paint from the 
britittet» of bnif^h in i leaning 
^. U« the safe use of rieaning solvents 
6« A. to remove solvent fmm bristles 

with soap and water 
7« U. the proper method to store a brush 
8. A, to wrap a brush properly for 
storaae 



tlvaluation Score Sheet 



Item 



Points 
Possible Earned 



I. 


Scloctin); of proper 






solvent 


15 


2. 


Removal of excess paint 






using lip of can 


S 


3. 


Properly acal paint ran 


5 


4. 


WurkinK solvent into 






bristles 


15 


5. 


Draining solvent from 






brush 


5 


6. 


Removing solvent with 






:soap and water 


15 


7. 


Properly drying brush 


10 


8. WfJippinR brush in pnpiT 


10 


9. 


S.tffty in usin^ solvi-nlu 


10 


10. 


Work habits and attitude 


10 



Total l*4.iHls 



(jr.««U- 



■Ji.i A! TMl.NT iV- Af'iinCt'LTtJRAL I N nNlJIKlN '. 
IOWA STATi: liNt^KHj^i i'V 
TAli ^(<B 
<:«1Ni KETE FLOAT 



KST om mimi 



f 

4 



IP 



f 



r4 



v> 



Construction Procedure ! 

Is Lay out Md cut base to diMnsion 
2« di^ttfer base edges 

3* Lay out and cut CHitside diaensions of 
h^idle 

4« Drill md cut tnile in handle 
5« diMfer ed^es of hai^le 
bs Locate handle, drill pilot holes for 
screvs 

7. Fasten handle to board vith glue and 2-1/2*' 

No. 9 %9&o4 screvs 
8« Sand floaty apply <me coat of linseed oil 



(Ability to 

Construction Teaches (Underetardin^ ot 

Measure accurately 

Use the table, radial arm hand nav 
Principles of Jointer opf^ration 
Properly use the jointer 
Drill holes in wood 
Use the saber sav 
Use a «o€^ chisel 
Correct wood auger hit sises 
Drill pilot holes fur screws 
Drive screvs 
Use the l/V drill 
Finish and treat with linseed nil 



) 
) 



1. 


A. 


2. 


A. 


3. 


U. 


4. 


A. 


5. 


A. 


6. 


A. 


7. 


A. 


8. 


U. 


9. 


A. 


10. 


A. 


11. 


A. 


12. 


A. 



hill <H Materials 

I - X h'' X r white pine hoard 

1 - !♦* K V X white pine Umni 

2 - 1-1/2" Kll hrifihl wtu^d siri'VS 
1 /4 pin 1 insi-ed oil 



Evaluation Score Sheet ; 



Points 
Possible Earned 
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!. 


Correct length and width 






of base 


15 


2. 


Ikise of square 


10 


3. 


diffiifers si»>oth, even* 






correct dimensions 


10 


4. 


Correct handle dinenaions 


15 




Hole in handle is smooth 


10 


6. 


Handle centered on Imse 


10 


7. 


Screws properly countersunk 


10 


8. 


General appearance 


10 


9. 


Work hahits and attitude 


10 




Total Points 


100 
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iM PARTMi:\T or AnKiaU.TlMJAt TNOI Nl'l .K I NO 

1 i nvA tvrATi: I'n i v v.H'J i 'I'V 

TAH 76 S 



NAIL AND TOOL CARRIER 



BEST cm mmii 



J 




PERSP ECTIVE 



4 



I'DOWELPlM #^5'" 



^a' PL.V VVCOD 

iV No 8 rw 



5 



t^' No a pw sccew 



-1 1 itf 



■ 



I - 

1 - 

2 - 
I - 

I - 

8 - 
fc - 
Rxt 
Wit 



3/;" X 'i'ifU*' < nds 

3/4" X 10- 1/2" X 2fc" bulLun 

3/8" X 2-1/2" X 2b" sides 

3/8" X 3" X 2A-i/2" triy bottom 

3/S" X 2-i/lb" X 24-1/2" tray sides 

3/8" X 2" X 11" trav partition 

1" X 2*." dowc-1 pin 



i/M- 



if'*" X 3" IraminR sqjfrt" holdt-r 



l-l//." <P6 F.H. wo'id s<.rt!ws (sides) 
1-3/4" #8 F.F. wood screws (ends) 
iiri'jf p! .'wtjod or pine boards as desired 
erprool or w.«t«'r res i ft. mi j^I'ie 



N<<fr< • 
lJ.ll . 



Gr<id< 
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Qonst ruct ion Proctf dure ; 

!• L^y out mati^ria! from cutting list 

2. CLt parts to dimension 

3. Bevel bott^NS of tray 

4. Bore holes for handle in ends 
5« AssccAle to check dimensions 
6, Pr«4K-rt» screw holes 

7» DisasseicAle and mix i»lue 

8. Apply k1u^9 asses&le with nails and 
screws 

9. Clean excess glue from joints 
10« Allow glue to set 

11. Sand and finish Joints 

12. Paint 



Construction Teaches: 



(Ability to....... 

(Understanding of « 



I. 


A. 


Read a plan and prepare a cutting 






list. 


2. 


A. 


^asure and mark distances. 


3: 


U. 


Correct saw and saw blade to use. 




A. 


Saw boards to dimension. 


5. 


A. 


Use a saber « Jig or band saw. 


b. 


A. 


Use brace and bit or electric driii 






and bit. 


7. 


U. 


Correct nail and screw selections. 




U. 


Correct w)od adhesive selection. 


9. 


A. 


Glue, nail and drive screws during 






assond)ly. 


10. 


U. 


Correct sanding methods. 


u. 


A. 


Sand and finish wood tor painting. 


12. 


U. 


Paint types. 


13. 


A. 


Apply paint, clean and store 






brushes. 



Evaluation Score Shtu^t ; 
Itcg 

la Correct dimensions 
length 
width 
height 

handle placein<>nt 

tray location 
2. Square corners & folnts 
3« Edges square and smooth 
4, placement ol nails & 
scrt^wf. 

Fini f-'ii and p.unl ing 
6 • Over a 1 ! nppearance 
7. A^tlludc^ & work habits 



R>ints 
Possible Earned 



10 
10 
10 
5 

10 
10 
10 



5 

10 

10 
10 



Total I\)ints 100 
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niM'AHTViKN'r or 



A('R I CliLTUfvAL V*:a \ NFKU I UC 
STATi: UNIV!:HH1i*Y 
TAU 868 
SlIARFENiNG A WOOD CHISEL 



EX/CM 



OOMTACr V 

CD 




tp6 Vftw 



TOP Vigvw 




WMETTiKWi POftiTUW 







KilClCEO Bl-UMT EI>«e ROUMDEO 



1 ttm 



1. 


Qnv ground i'.ic«-. 






cnncavt? 


IS 


« 


Ev*n wJtlth «if b«v*'l 


10 


3. 


Corrtct annl« 


10 


4. 


Cutting odgf squar«- to 






shank 


10 


5. 


Unjfornj wh<'ttin>; t'.'ici 


1 J 


6, 




Ir; 


7. 


Sharp cutting «.dj:. 




8. 


Work habits .imi 






attitude 


5 



Points 
Possible Farnt*4l 



Tul il Point f K'H 



BEST COPY AVAILABLE 



Op<rntional Provi*dnrf : 

1. St li-ct ciirrc'ct grinding wheel for tool 
sharpening, dress grinding vheel 

2. Place thi? wood chisel betveen the left fore* 
finger and the thumb, and the for-^finger against 
the outside edge of the tool rest 

3. Pufih the chi^el forward between the forefinger 
ami thumb of the left hand until it i^ at the 
proper angle with the grinding wheel 

4. Make sure the grinding 5tone is turning dwn 
toward the chisel 

5. Hold the chisel firmly in the left hand and 
slide the left forefinger from left to right 
along the tool rest for a guide until the entire 
width of the edge has been ground .Jlmost tc a 
wire edge 

6. At the s^e time use the right hand to apply 
pressure and help guide the chisel 

7- To keep the cutting edge square with th< sides, 
stop the strokes when the back odgi ox tlie chijeel 
passes beyond the edge of the grinding wheel 
about one-third of the width of the whrel 

8. Check the bevel with the tool gauge frequently 
during the grinding to see that it Is heing^ 
ground to a 25 degree angle 

9. Hold the chisel against the whet one moving ft 
back and forth, making sure the h«?el ?ind tio cf 
the hollow ground bevel iire toiicMn^r t)w tti^i»i 

10, Add oil to whetstone as needed 

11, Continue ^4ietting until a snarp vdji^i- i. ibt:unc.f 

12, RemoVf the wire ef^go by turning tin dui?. I over 
and taking a few strikes with th^* ^Mi^el flui 
against the stone 



Matt rials : 



Grinding Wheel 

Dull Chisel 

Wliet stone and No. 



10 Oil 



Operation Teaches ; 



(Ability to 

(Understanding of 



I. 


I*. 


2. 


V. 


3. 


V, 


4. 


A. 


5. 


A. 


6. 


I'. 


7, 


I'. 


«. 


1-. 


9. 


A. 


10. 


A. 



When to sharpen the chisel 

The propel angle of the bevel 

Correct grinding wheel for sharpening 

Properly dress the grinding v^eel 

Properly .sharpen the chisel 

Results of «»xcess pressure when grinding 

Tc*ropering of tool steel 

Selection and purpose of the whetstone 

Use the whetstone 

Rc^move the wire edge using the whetstone 



Ncmie 



Date: 



Grade : 



DLr/UmtKNT OF AdRICtlLTURAL i:NfiIM:i;RIN« 
IOWA STATF rNIVKKSITY 
TAH 968 



SSicU: SCU \PKK WITH CONCRRTK HASE KST COPY AVAILABLE 






^iff" BOUTS 



ft 



Bill of Material : 

1 - 1/4" X 1" X 30" mild steel strap 

4 - 3/16" X r* R.H. stove bolts 

1-1/4 quarts cement, 2-1/2 quarts snn 1 . 

1-1/2 qtiirts crushed stone, one q:*art 

w/iter 

1 - 10-1/2" X 13-1/2" X 1/2" exterior ply- 
wood for form base 
1 • 1" X 2'* X 44" white pine, form lumber 



Date; 
Cfradi.*: 



ERIC 



Con * < truction Procedure ; 

I Measure and cut metal pieces 

2. BenJ each leg square, use he4'tt and vise 

3. Round the top of each 6" leg by grinding 

4. Mark and center punch for holes 

5. Drill hcles in legs and center piece for 
3/16" bolts 

6. Bolt legs and center piece together, cut 
off excess bolt and rivet the end 

7. Construct form for the concrete base frcm 
1" X 2" and 1/2" plywood material 

B« Oil form with paraffin base or #10 oil 
9* Mix concrete ani place about 3/4" in the 
form 

10. Place metal scraper in the center and fill 

form with concrete 
11« Spade concrete around the eges and trowel 

surface 

12. Remove form, set concrete base in water 
3*7 days 

13* Paint metal parts of scraper 



(Ability to 

C onstruction Teaches ; (Understanding of • ♦ • 
Mild steel classification and standard 
shapes 

Measure and transfer plnns to work 
Tne correct hacksaw blade to use 
Use the hacksaw 
Drill bit sizes 
Use the drill press 
Bolts, types and sizes 
Heat and bend metal 
Selection of wood for concrete fom 
Construct concrete forms 
Materials for mixing quality concrete 
To mix, cast and cure concrete 
To select and paint metal parts of 
scraper 



1 . 


V. 


2. 


A. 


3. 


I'. 


4. 


A. 


5. 


I'. 


6. 


A. 


7. 


U. 


8. 


A. 


9. 


11. 


10. 


A. 


11. 


r. 


12. 


A. 


13. 


A. 



Evaluation Score Sheet: 



Points 
Possible Earned 



1. Dimensions of fl^tal unit 25 

2s Dimensions and squareness 20 
of concrete form 

3. Location of scraper in base 15 

4. Concrete finish and curing; 20 
Ovei'ill appearance 10 

6* Attitude and work habits 10 

Total Points 100 
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DKPAKTMENT OF AC.RICULTURAL ENGIKERRING 
IOWA STATE USIVKRSITY 
TAH 1068 

SERVK Ttx; THE SPARK PLUG 



BEST COPY mium 




Part Identification : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 



9. 

10. " 

11. " 
12. 

13. " 

14. " 

15. " 

16. " 



Opay»tl9nal Procedure i 

1. 7i«Qtlfy parts of the spark plug 

2. S«8»ve plug after cleaning plug-«#ell 

3. Rmove oily deposits from plugs with cleaning solvent 

4. Check condition of the porcelain (good - fair - poor) 

5. ViemovB carbon deposits frc» plt^s 

6. Blow away all foreign natter 

7. File electrodes tmtll surfaces are flat 

8. Deteraine pliig «ype, (\H>t - noraal - cold) 

9. Deterslne proper spark gap *' 

10. Regap plug using correct gauge 

11. Check plug reach 

12. Check plug gasket condition (goMl - fair - poor) 

13. ItetenBine proper torque: in. lbs._^ , ft. lbs. 

14. Tighten plug with torque %nrench to recotnaended torqur 



Evaluation Score Sheet; 



Materials : Fouled plugs, gauges, files 
wire brushes, & cleaning 
solvent . 

FACTS ABOUT SPARK PLUf.S & 
ENGINES, Chaaq}ion Spark Pluj 



(Operation teaches; 



1. 
2. 

i. 
4. 

A. 
7. 
H. 
9. 
10. 



(Ability to ... 
(Understanding of . . . 
How a ftpark plug functions 
The parts of the spark plug 
Recugnlze fouled plug 
A Clean the plug 
A File th^ electrodes 

Properly gap the spark plug 
Vftf the wire gap gauge 
Use the torque wrench 
ftecognize a had plug gasket 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



Parts of plug properly identified 
Oil removed atki threads cleaned 
Condition of porcelain 
Carbon deposits removed 
Electrodes properly filed 
Spark plug heat range 
Correct gauge for gappii^ used 
Plugs properly gapped 
Proper reach used 
Gasket condition 
Deteraining torque. for plug 
Plug correctly torqued in engif» 



Points 
Possible Earned 

16 

4 

5 

10 

10 

5 

10 

15 

5 

5 

5 

10 



Total 100 



U Hot and cold type plugs 



Job sheet prepared 
in cooperation with 
Randy Ruwery and 
Dean Bartt'lt 



ERIC 
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Date 



Grade 



ni.FARTMENT OF ACRirUI TURAL EMCINKEKIIW: 
IOWA STATK UNIVRRSITY 
TAH ilftH 

EXTENSION CORD 



BESTOW/ AyAHABlF 





Hi ll oi Material 
I fine board 1 x A x 18" 
. Mounting brackets, 1/8 % 1/2" x 5" olid 

i X 4** Handy box, 1-1/2" deep 

I Fused, grounded recc*ptacle (SKU) 

Fusotron fusr 7-1/2 - 10 Bmp range 
1 (grounded rap (male pluK) 

i 3/4*' Box connector 
H 4/4'' No. 8 Rourd Head Wood Screws 
10* - 16* Rubber covered type S or SJ, 

16-3 stranded conductor 

with ground 



Name 
Oat f 



Grade 



Cona truction Procedure : 



1« OeterBloe let^th of cord hiilder* SagKcst 1 x 4 x 19* 

2. Bevel 4 edges of board 

3. Shape brackets to hold electrical coQdu<-tor 

4. Locate electrical box on TOuntlnK board 

5. Attach electrical box to b<>ard using 4, 1/4" N^i. ^ 
screws 

Cut 10 - 16 feet of 16-3 SJ rubber covered conduc'or 
with ground for cord 
7. Wire groifiid^t fused receptacle as shown In dravlfiK 
)• Place receptacle In box« add cover plate and tighten 

box connector 
9. Locate and attach brackets to board 
10* Connect grounded cap (sale plug) 

11. Palnc extension cord holder and box 

12. Insi'rt fuseCron^ assume 8 assp load ^fusetron 

size. 



Construction Teaches: 



(Ability to ) 

(UnderstasMllng of ) 



1. 


A 


2. 


A 


3. 


U 


U. 


u 


5. 


u 


6. 


A 


7. 


u 


8. 


u 


9. 


A 


10. 


A 


11. 


A 



Sl\ape mounting board 

Use mtal shears « drill press and drills 
Selection of electrical conductors and caps 
Groumled« fused receptacles 
120 and 240 volt circuits 
Properly wire fused receptee 1«^ 
Proper grounding of extension cords 
Types and ^Izes of fuses for specific appli- 
cations 

Select correct type and size of fusii^ elesenc 
Attach grounded cap to extension cord 
Paint extension cord holder 



Evaluation Score Sheet: 



Points 
PosHible Earned 



Item 

1 . Correct measurements 10 

2. Mounting brackets 5 

3. Attachment of brackets and box 10 

4. Fused 9 grouiKied receptacle 

properly connected 2S 

5. Connection of grounded cap 13 

6. Selection of correct fusing element 15 

7. Quality of finish^ painting 10 

8. Attitude and work habits 10 

Total Points 100 



ERIC 
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DEPARTMENT OF ACRiaU.TURAL ENCINEKRINC 
IOWA STATE UNIVERSITY 
TAU 1268 

MAGNETO COIL-CONDENSER TFSIKR 



KST COPY AVAiLABI 




Materials: 

1. Coil^condenser tef^ter^King Model 603, or equlv 
2m Small en^.ine with coil and condenser 

3. roil«i and condensers of known quality or 

cax^Hvi t y 

4. FoftT**nces tc» di'termine manufacturer's spec- 
if ic^iticina fnr mils and condensers to be 
tested 



O perat io n Teaches (Ability to . . . 

(Understanding of . , . 

1. r. basic function of the coil and condenser 

in rhc ♦'lectrlcal Bv«;tem 

2. A. detect fl.imaKe fn roil or condenser 

3- A. properly <oiinr<t t^nivr for cofl tont 

4. pr<»p<*r roil settin^^ to leni cojl 

5. A. ri-fid sCiiU' 4in it-stiT unA <*v<iluate f|ua!ity 

nr <nndltJ<»n nf 1 

6. A. f»rnperlv ironni-ct tester for condi^nser test 

7. r. « ondtnsrr i .ipa< it ie^ in microfarads 

A. rend sr,ili» on ti'^iter and evaluate quality 

<>r rnn<lition of coil 
9* A* ti»«l condenser for leak/i^e 
10^ A. properly repl^iie and connect coll and con* 

denser in engine electrical system 



NAME 



DATK 



i.r *jd*' 



Operat i ?nal Procedure : 



1. 
2. 
3. 



6. 
7. 



8. 
9. 



10. 

11. 
12. 
13. 



14. 



17. 
18. 



Remove coll and ccmdenser from engine or dis- 
connect all leads except ft round 
Inspect coil and condenser for physical dam- 
age and loose coimections 
Connect coil -condenser tester to power 
Coil testing - Deterafne type and number of 
coil. Connect to cofl as shown in Klft. 1 
Adjust COIL SKT to calibration Index uslm*. .i 
good coll or according to coll set by mami- 

facturer's. <toil Set 

Place SELECTt^R in COIL position 

Read aeter on coil or upper «r.ile. If coll 

is good a minimtm meter reading of *> must hi- 

obtained. Meter reading 

Coil evaluation (good - fair - p^xir) 
Move switch to OFF, disconmct leads. 
Condenser Testing - f>etcrmi lu- type nml nuflilu-r 
of condenser. Manufacturer's specif Icatioim 

for capacity limits^ MFD 

Connect t-?ster primary leads to c«'>;id«/nser .ih 

shown in Figure 2. 

ttove switch to MFD position 

Read Mter on MFD. Reading In MFP 

A full scale reading indicates a 8h^rte<r"or 

leaking comlenKer« a zero reading Indicates 

an open condenser. 

Place selector on TEST for ltvik,igi. icsi. A 
good condenser will take initidJ .]u%r)*t* 
tioted by a single flash in fhr viron l.ir.p. 
I^aky condenftetN will be noted hv a »-onrintu/Uf 
glow or flashing on or off* 
Move switch to OFF, disconnect l<-ads. 
Condenser evaluation (go^nl - f.iir - poorj 
Reconnect coll and condens^-r. If needed re- 
place with new roil or condcns^-r 
Request Instructor evaluation 



Evaluation Score Sheet : 



1. Ti'stiT correctly citnnect<uf f«>r 

i'ltfl tost IS 
IHHL SI:t propi'rtv citllLr-Ked 
/HM-ording to aianufacturer 5 
J. i'oll meter resding accurate 

(±1 division) 10 
4. Accurate 4*valuation of condltlim 

of coll 15 
Tester correctly connected for 
condenser test 15 

6. Mnnufa4 lurer specifications for 
condenser capac i ty 5 

7. MFD ra<'t<'r reading accurate* 10 
T^'S t f M f coiKlenser I eakage 1 0 
Ac4'tirat4* i*vajuation of cotidition 
of condenser 15 

TOTAL 100 



Points 
Possible K;irttflt 



ERIC 
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DEPARTMENT OF AGRICULTURAL EWGINEERING 
IOWA STATE UNIVERSITY 



TAIi 1368 
.SliAHPKNINC A PLANE IRON 



.1 Uti AVAILABLF 




SIDE VIEW 



TOP VfEVY 



WHETTINQ POSITION 



REMOVIMG WtRE EDG& 



Qperationai Procedures ; 

i. Dreas the grinding vheel, remove plane ir<m 
from hand plane 

Hold the plane iron againa^the face of tte 
grinding vheel at a 25 - 30 angle 
Move the plane iron fron side to aide to 
obtain an evenly ground edge 
Dip plane irm in water to prevent over- 
heating and 1(^8 of te^^er 
Grind tmtil all nicks are resold and a 
bevel twice the thickaess of the plane iron 
is obtained 

Hold the plane iri» to the whetstone with 
tee and t^l in contact 
Move the plane iron back and forth againat 
the Jetstone 

Add oil to the whetstone as needed 
Continue %^ettlng until a sharp edge ia 
obtained 

Remove the wire edge by turning the plane 
ircHs over and taking a few strokes with 
the plane iron flat against the stime 
using a side-^ays ootim 

Replace plane ir<m in plane » test sharpness 
by edge planing of pine or other softwood 
Present plane with plane iron inatalled to 
Instructor for evaluation 



2« 



3. 



4. 



5. 



6. 
7. 

9. 

10. 



11. 



12. 



Materliils: 



1. 
3. 



Plane iron in need o£ sharpening 
Grinder with a tool rest and proper 
wheel 

Whetstone and oil 



Evalu/ition Score Shee t : 



I tern 

1, Bevel has one face 15 

2. Bevel twice the thick- 
ness of the plane iron 10 

3t Cutting edge is squnte 

to side 10 

4. All nicks removed 10 

5. Whetting bevel is even 10 

6. Wire edge v&aoved 10 

7. Sharp cutting edge 15 

8. Plfine iron properly 
installed in hand plane 10 

9. Work habits 6* attitude 10 

Total Points 100 



Points 
Possible Earniid 



(Ability to 

Operaticm Teaches ; (Understanding of 

Proper grinding wheel for sha^'p^^ning 
plane irons 

Dress a grinding %rheel 
Measur^nents to check when sharpening 
a plane iron 

Hole plane iron to grinding wheel 
face at correct angle 
Whetstone se lectin and purposes 
Is^ortance of using oil on the whetstone 
Use a whetstone prc^erly 
Rraove a wlr^. edge 
Hold plane irop to the whetstone at 
correct angle 

Properly replace^ plane iron in hand 
plane 



I. 


U. 


2. 


A. 


3. 


U. 


4. 


A. 


5. 


U. 


6. 


u. 


7. 


A. 


8. 


A. 


9- 


A. 


10. 


A. 



ERIC 



D^te: 
(;radei 
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DLTARTMLNT OF AGRICULTURAL ENGINEERING 
ICHVA STATE UNIVERSITY 
TAH 1468 



FEED SCOOP 




completco scoop 



^ hMJT KACH 



4^' 




1 t 



Bill of Mntt-rials 

1 - 10" X 14", 22 or 24 ^auge galvan- 

tzrd shfct tal 
I - 3/4" K 6" X 6" hardwood board 
1 - 1/8" X 1" X 9" hot rolled mild 

steel 

1 - 1/2" X 5-1/2" light steel tubing 

1 - 1/4" X 6-1/2" boiL 

2 - 1/4" nuts 

2 - 3/16" riv..ts 
6 - 3/4" **6 blutd R.H. screws 
*j - pint paint fur end, handle and 
hand ii racket 



D.itt'_ 
Grade 



ERIC 



BEST COPY AVAILABLE 



Construction Procedure: 



1. 
2. 
3. 



4, 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



Lay out and cut sheet laetal And wood end 
Cut and bore holes in strap iron, 1/8" x I** x 9" 
Cut light steel tubing, 1/2" it 5-1/2" for handle 
(Note a 3/4" dowell rod may be used instead of 
steel tubing) 

Bend botton sheet aetal to fit end 

Drill holes for screws and handle bolt 

Screw laetal to voitd end 

Heat «id bend irot< strap 

Riv«t on iron strap 

Weld nuts in ends of tublag 

Attach handle with 1/4" x 6-1/2" bott 

Finish and paint handle, brcKket ami wood end 



Construction Teaches: 



(Ability to ) 

(Unders touting of ) 



1. 


U. 


The difference bett^en sheet metal rsuhcs and 






sizes 




2. 


A. 


To layout, cut, and bend sheet 


(Butal 


3. 


A. 


To cut strap iron 




4. 


U. 


The length of strap needed for 


a bend 


5. 


U. 


Process for bending hot metal 




6. 


A. 


To bend and shape hot metal 




7. 


A. 


To cut steel tubing 




8. 


U. 


Hardwood and softwood 




9. 


A. 


Bore hole in wood end 




10. 


U. 


l^lt types 




11 . 


u. 


Types and uses for rivets 




12. 


u. 


Selection of rivets 




13. 


A. 


Rivet netal 




14. 


A- 


Ueld nuts in tiding 




15. 


A. 


Fasten haiwlle with 1/4" bolt 




16. 


A. 


Paint wood and netal 





Evaluation Score Sheet: 





Item 


Possible 


I. 


Correct overall dimensions 


20 


2. 


Sheet metal edges smooth. 


10 




not sharp 




3. 


Metal screwed to wood end 


10 


4. 


Haisile bracket - bend and 


20 




riveting 




5. 


Nut welded ii handle 


10 


6. 


Asscssbly and painting 


20 


7. 


Attitude and work habits 


10 




Total Points 





Points 

Earned 



19 



DEPARTMENT OF AGRICULTURAL ENGINEERING 
IOWA STATE UNIVERSITY 




Bill of Material 

1 - 1/2" X 5** octagon tool 
steel, .7 - .8 percent 
carbon content 



Name 



Date 



Grade 



ERIC 



TAfi 1586 
COLD CHISEL 



KST (Xm AVAILABLE 



2. 



3. 



5. 

6. 



Do not work b«loif 



Construction Procedure ; 

n Heat outer 2-1/4" o£ stock to a uniform cherry-red color 
Place one side against anvil fmic. Using drawing blcMs, 
work to shape rapidly starting at end and work back to 
2-1/4" taper 

Finish to 3/16" at tip and 5/8" width. 
a dull-red color 

Anneal heat to cherry-red and cool slowly (12-24 hours) 
in lime or sand 

File and polish forged faces * Do not grind 
Tender with water! (Practice on old cold chisel) 
a. heat 2" to 3'* of tip to uniform cherry-red color 
cool 3/4" to 1" until drops cling to tip when re- 
moved from water 

move tip to avoid cracks at water line 
quickly remove scale with steel brush or file 
observe color changes - quench lower 1/4" on purple 
color. Color order is light straw, dark straw^ brown, 
purple, dark blue and light blue 
Grind cutting edge to 60^ angle. Use tool (jaugc to cb^k 
angle 

Chamfer eml opposite point approximately 1/2" by 7/16" to 
prevent raushrofnaing 



b. 

c . 
d. 
e. 



7. 



8. 



(Ability to ) 

Construction Teaches ; (Umlerstanding of ) 

Carbon content of tool steel 
Determine carbon content by spark test 
Forge cold chisel 
Purpose of annealing metal 
Purpose of hardenif^ iMtal 

Distinguish tes^ring colors and determine heat range 
Correct color for coolii^ wstal to complete tempering 

process 

To t^gper metal 

To grind cutting edge on grinder 
To chamfer on grinder 
Use of cold chisel on metal 
To cut metal with the cold chisel 



1. 


U. 


2. 


A. 


3. 


A. 


4. 


U. 


5. 


u. 


6. 


A. 


7. 


U. 


8. 


A. 


9. 


A. 


10. 


A. 


U. 


U. 


12. 


A. 



Evaluation Score Sheet ; 
Item 



Points 
Possible Earned 



2. 
3- 
4. 



Correct dimensions 

a. Chisel is 5-1/2" long 

b. True taper and correct length 

c. Chamfer dimensions and squareness 

d. Cutting edge is 5/8" x 3/16" 

V. Cutting edge ground to 60^ - edges 

even and straight 
Tempering - tip correct hardness 
Overall appearance 
Attitude and work h^its 

Total Points 

20 



10 
10 

10 
10 
15 

25 
10 

10 
100 



DEPARTMr.NT OF AGRICULTURAL ENGINEERING 
IOWA STATE UNIVERSITY 



TAH 1668 



nu \WHAR HITCH PIN 



BEST COPY AVAILISLE 




25cro. 

Or Hi O.C. 



Hill of Matf rial 

1/4" X H- Ml 020 hot 
rali<'d F(itint\ 
3/4" flnt '.vaf^h.-r 
^/4" X round, CIC42 
cold Ti'lU-'i or C!n45 
hot rolii 'i 



Construction Procediirf; 



I. 
2. 
^. 
4. 
5. 
6. 
7. 



Di-trrinint- length of handle; I. D. + Thickness x 3. 14 

Shape handle around 2'* pipe, use vise as bending aid 

Cut pin to lenjsth 

Drill hole and shape end of pin 

Weld washer to pin 

Place handle on pin and weld 

Remove slag and clean with steel brush 



Construct 



1. 


U. 


2. 


U. 


3. 


A. 


4. 


A. 


5. 


U. 


<j. 


A. 


7. 


U. 


8. 


A. 


9. 


U. 


10. 


A. 


1 1. 


V. 


12, 


A. 


I i. 


V. 


14. 


A. 


IS. 


A. 


16. 


r. 


17. 


A. 



(Ability to . 

ion ti*acheg (UnHetdtanding of 

Diff4»rence between liiu* and mcdititn varbcm t<1tM«l 

Difference between hot and cold rolled stefl 

Dflermxne length of handle 

Measure distances 

Correct hacksaw blade to sielect 

Use the hacksaw 

Need to center punch before drilliuf;^ 
Use center punch 

Need to secure* metal before drilling 
Secure metal in drill vis<' 
Need for correct drill speed 
Adjust and tise drill press 
Correct ^rindin^ wheels and bolts 
Adjust tool rests nn ^'rinders 
Grind pin end 

Correct elect r4*di* selection 
Weld on handh* and washer 



Evaluation Score Sheet; 



Point *4 





Item 


Pus8ibl<« 


1. 


Lcnpth of pin 


S 


2. 


Tapt^rcd area sniooth 


10 


1. 


Washt-r square to pin 


10 


4. 


Wiishi-r spaced com'ctiy 


10 




Wi ld on Washer 


15 




}^t)un<! handle 


10 




Man^llc centt'r<«d 


10 




W«'1H tin handl<* 






Hol«* ci-niercv! 


5 




Altil "idf and work liabjln 


10 



Ka rn<-d 



1 oi.jl }'«on1 



ERIC 
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DEPARTMENT OP AGRICULTURAL ENGINEERING 
IOWA STATE UNIVERSITY 



TAH 176ti 



SAWKIRSE 



BEST COPY mimi 



_ 2^4% ^ £jg> 

3- l-H 3 5/8- 




t-^/aluation Scor^ Sheet : 

Item _ 

Savftursi-' he{ ght 

Spread of legs 

Beam extension 
Angles ' 28 

90^' he am end to ho ri Sim- 
la! S'lrtacc 

Center! ini% equal spread 
of legs 

Bovel, Jnittomof le^s 

A! ! lei'.s on f looi 
.li^int Prvparai Jon - 24 

U Ici; joints 

2 Oiii&ide braces 

2 insidi* braces 
Assembly and Finish - 28 

Screws « nail ft and gitie 
pri^pt'flv used 

Finist) 

Work habits and altiLtide 
Total p^^ints 



Points 
Possible Earned 



8 
8 

4 



8 
8 

12 
6 
6 



10 
8 

100 



KaiTie 



Date 



Grade 



ERIC 



Construction Procedure ! 

1. Lay oiit tegs and beam with frasing square 

2. Cut leg angles and notch bem 

3. Assemble vith scaffold nails 

4. Brace legs to desired aeaaureMnts using 
tM^iorary braces 

5. cue permanent leg braces , tack in place 

6. Pre-bore screw holes in legs aiKi braces 

7. Dlsasseoiblev apply glue to legs* joints and 
braces 

8. AssembU with tesiporary braces 

9. dieck measureTCnts with frying square 

10. Insert screws « reoove te^Mrary brac«i8 

11. Wipe off excess glue, allow glue to set 

12. Finish with plane or sandpafwr and paint 







1. 


u. 


2. 


u. 


3. 


u. 


A. 


u. 


5. 


A. 


6. 


A. 


7. 


u. 


8. 


u. 


9. 


A. 


!0. 


V. 


11. 


A. 



(Ability to 

(Understanding of< 



Correct sawhorss height , spread of leg and 
beam end extension 

Procedure to layout edge and side angles 

of the leg 

Procedure to determine total length of leg 
Procedure to layout cuts on beaa and braces 
Layout angles 

Saw hoards and chisel leg joints on beams 
Different wood adhesives 
Ttic correct wood screM 

Glue, assemble, screw and adjust to desired 
iMasureBients 

Proi»er preparation methods for painting 
Select and apply paint 



Bill of Material 

1 - 2" X 4" X 3'0" Const. Douglas Fir 

1 - 1" X 4" X 9*0" #2 White Pine 

1 - I" X 8" X 2 '6" #2 White Pine 

24 - 1-1/2" #9 Bright F^H. Screws 

1 * Pint of paint « desired color 

4 02* of Resorcinol Resin or Casein Glue 

Step'by-Step LaycHit Procedure: 

Bui. 165, Sawhorse Layout with the Frying 

Hqunre, ffoF.ar rub! {cations, 1305 Tiller Lane, 
SL, Paul, Minnesota * 75c 



Ik'partnt-nt ot A^ii cultural HnRinciTlnf, 
lowd StatcUniviTsity 

I)LA 1868 

Wiring Thi> tine Delay Relay 



7 
J 



^1 




Tt 




T 

7 



Part Identification: 



1. 
2. 
3. 
A. 
5. 
6. 
7. 



BPT COPT awmiiF 



1. CiHspletc the part identification see: I ion. 

2. Deteralniiig the ty^ of rela^ 

A. List the code foumi on the relay 



a r b 
B« What doea the code relate: 
a# 

b. 

c« __________ 



C. Obaerve the contact points on the 

115C1S. Are they together or arc they 

apart 1 „ 
D« Observe the contact points on thi- 

115N015. Are they togethe r or are they 

apart ? 

3. Wiring the li5Cl5 delay relay 

A« Connect using the diagran in the tim? 
delay exercise. What is the maxiatffl 
load that can be used directjy vith 
this relay? 



B* Energise the circuits 
light lamediately?^ 



Does the bulb 



C« I^s the bulb cooe on or does it go 
off after the heater eleffient >;ef^ 
wara? 

D« De-^nergise the circuit. Nou ener^izu 
the circuit, does the bulo c<^ae on 
imM?diatclv? 

Why?^ 

4. List specific applications for both thv 

NO and NC type rela y 



Operation Teaches ; (Ability to . . . 

(Understanding of . . . 

1. A. Identify tfu* parts of the time delay 

2. 1% The function of the various parts 

3. V, The* usif of metals with dlfft-rent linear 

expansion 

A. A. Properly wire a timt delay relay 

5. L*. The various applications of the tiim.' delay 

relay 

6. A. To deterciirK- tlio type of relay by obser- 

ving thv coding 

7. A, Uhc* safi' work habits with electrical 

connections and wiring 



Evaluation Score Sheet; 



Points 





Possible 


1. 


Part Identification 


28 


2. 


(^rational Questions 


22 


3. 


Correct Wiring Relay 


25 


4. 


Observing Safety Proced. 


15 


5. 


Attitude and Work Habits 


10 




TOTAL 


100 



Materials ; 

1-11^N015 Tlffli- I}c-l;iy <:ontrol 
1-115C15 Time Ui]ay Control 

1- LiKht Bulb and Socket 
3-BIack Leads 

2 - Will If f.f.ids 

ERIC 



Job sfjeet pre- 
pared in cooper- 
ation with Allan 
Petersen • 



NAME^ 
DATE 



GRADE 



23 



RAFTEK UYiiltT 
IOWA STATE UNIVERSITY 
AGRICULTURAL EMeiNEERlW: D«>ARTM£tiT 
CCM - 1968 




Raftgr Layout Taachgg; (LHiderst«i^lng of 

Ability to 

1. U..n«M building parts 

A.. MM parts of square 
t. U..U8CS of fming square 
4. A.. CO calculate pitch 

A., to layout rafter vlth step asthod 
h. u. .of c<m>en rafter tables 

7. A. .layout rafter using rafter tables 

8. A. .laymit rafter with tail Md w/e tail 
V. A., layout rafter with and w/o ridgcboard 



Score Sheet •■ 
I . Xdentificat ion 



2. 
i. 
4. 
5, 
ft. 
7. 

n. 



Pitch 

Bottoa page layout 
Rafter layout on 2 x 4 
Plu^ cut 
Seat cut 
Tail 

Length of rafter with 

a. Shapleigh 

b. Stanley 
Exactness and work habits 



IS pts. 
lb pts. 
10 pu. 
19 pts. 
5 pts. 
pts. 
pts. 



5 
5 



10 pts. 
10 pts. 
10 pts. 



Total Score 100 ots. 



Matcrlalfl Needad: 

1 . 2x3 scale f raaii^ square 

2. Praaing square 

3. Shapleigh A Stanley rafter tables 

4. Suitable lumber for layout 



Idgptlficatlen: 



9. 
10. 
11. 
12. 
13. 
U. 
15. 



1. Idmtlfy parts of building 

Identify parts of frying square 
Calculate pitch 



2. 
3. 
4. 



LaycNst rafter at bottoa of page with 
atep ewtlwd Ho of Steos 

5. Layout rafter w/o tall with 
Shapleigh & Stanley tables: 
Sh^leigh Iwieth 

Stanley l« teth/ft run 
Total lanyc h 

6. Layout rafter with tall: 

Length of tall 



24 



DKPARTMtiNT OF AG R I CULTURAL KNCINEERING 
IOWA STATE UNIVERSITY 
imi - 2068 



USE OF THE TORQUE WRENCH 



KST im AVAILABLE 




Operation Teaches : 



(Understanding of 
(Ability to 



1 . U torque mcasurenKjnt 

2. U run-down resistance 

3. U set or seizure 

4. A identify parts of torquo wrench 
5« A convert inch pounds to foot 

pounds 

6. A rscloct proper torque setting 
7« ^ properly hold and use torque 
wrench 



Score Shoot t 



Points 
l»osHible rarned 



1. 


Idnntif ication 


8 


2, 


Selection of cor- 






rect torque setting 


IS 


3. 


Conversion of foot 






to inch pounds 


15 


4« 


Conv< r?;i<5ij of inch 






to foot pounds 


10 


5. 


Corrt.'ct wrt-nch set- 






ting 


15 


6. 


Proper tor^iuf on 






bolt or f?park pluq 


25 


7. 


Exactness antl work 






habi tr. 


7 




TOTAL 


100 



ERIC 



r 



Identification i 
X. — 

2 

3 

4 

5 

6 

7 

8 



Operating Procedure ; 

1. Select torque setting 

2. Convert r«>-adings as necessary 

3. Set corre t reading on wrench 

4. Select correct socket 

5. Heasure run-dtswn resistance 

6. Add run-down resistance to torque 
setting 

Set corrected reading on wrench 
Correct for set or seizure 
9. Torque bolt or plug to proper 
reading 

LO. Convert 960 inch pounds to f<^t 

pounds «s ft.#*s 
11, Convert 30 foot iKJunds to inch 
pounds * in.#*s 



7. 

8. 



Materials Needed : 

1. Torque wrenches 

2. Correct size sockets 

3. Small gas engines or other equip- 
ment which requires torque roeasure- 
ment 



NAME 
DATE 



SCORE 
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tk-paiinKiii uf Agricultural F«>;iiK*M' iu^'. 
Iowa Stntt* UnivorNlcv 
TAH 

Photoelectric Confrul 



KSr €OPy AVAILABII 




Part Identif icat ion 



I., 
4. 



5. 



8, 



Opcrati<3n Tt»acht»s: (Ahilfty to 

(Understanding of 
Idintify parts of plu^toelectric control 
How a photoelectric c^ll operates 
Applications of a photoelectric control 
Correctly wire the control into a 
llRhtlng circuit 

Select proper control for specific 
application 

Ubserve and use safe working habits 
with electrical wiring 



1. 

-J 

3. 
4. 



A. 
U. 

u. 

A. 



5. A. 



6. A. 



Materials 

I Photoelectric control mounted on board 
with connection leads 

1 Light bulb and socket 

2 White leads. No. !8 stranded 
2 Black IcadH, No. 18 k trended 



ERIC 



Uperar lonal Prm eUui t? : 

la Complete thf part idoniif leal Ion sertion, 
2. Specif i cat l4»n*: of control tRewovc Control Cvve0 
Aa What is the voltage rating of the 
control? v olts. 

B. What is the maximum rating In watts of 
this control? w atts. 

C. Approxlttately how sany 100 watt lights 
could this device control at one tiskr 
without damage to it? ^..^^^^ 

D. What is the purpose of the louver inside 
the glass lens? 

i:. Is the control switch in a NO or NC 

position when not connected to a power 

source? __„^^ 
F. Could this control be used to directly 

control a 1/2 h.p. motor? Why, or 

why not? 

3* Operation of control - Briefly descrilie how 
^ this control operates when competed to a 

power source and to a load as light strikes 

the photocell* 



Wiring the control in a circuit « 

A, Connect u^lng the diagraa as shown* 

B, Place the control in a well lighted area. 
Energize the circuit. Does the bulb 
light? 



Cup your hand over the glass lens, does 
the bulb light or go off? 



If you desired the bulb to coik on at 
dusk or early evening rather than at 
darkness, would you open or close the 
louver adjustment? 



3. list specific application for this control. 



Evaluation Score Sheet: 



Points 
Possible Earned 



1. 


Part Identification 


21 




2. 


Control Spec. Questions 


18 




3. 


Control Operation 


11 




A. 


Correct wiring of control 


25 




5. 


Observing Safety Proced. 


15 




6. 


Attitude and Work Habits 


10 





TOTAL 



100 



Narae^ 
Date 



Grade 



AC.RKU rt'RAl. INCINKKHINC »KPAKTMKNr 
h»WA STATK I'NiVERSnV 



KST tim AVAILABLE 



WeldinK ExtTf is.- 

2 hMtt wciiis 
2 filhe wolds 



WVids may bf turned In 
separately tor ^^rading 
or iMv hi* fahrli-ati'd 
into project as shovn. 




Operation Teaches: (Ability to 

(Understanding of 
U.. Types of welds 
I'. .Types of joints 
U.. Types of electrodes 
U.. Effects of distortion 
A. .Select correct electrode 
A. .Select ct^rreoL amperage 
A.. Correct Iv pn^are Joint edj^i 
A. .Control distortion 
A.. Make quality beads 
A««Makc quality butt welds 
A.. Make quality fillet welds 
A.«Safelv operate arc welders 



2. 

3. 

U. 

5. 

6. 

7. 

8. 

9. 
!0. 
II. 
12. 



Material.^: 
2 

1 - 2"x4"xV Steel plate 

E601I» E60n, or K7018 Electrodes* 



ii"x4"xV' Steel plates 



Evaluation Scon^Sheet: 



Points 
Possible Earnec 



1. 


Thr«"t* beads 


30 


2. 


Twc butt Wfld'J 


20 


3. 


Two flllft welds 


20 


4. 


FreedOBJ from spntttrr 


5 


5. 


Freedom from distortion 


5 


6. 


F.xt'rc Isc— E 1 fit rodf Sf 1 . 


15 


7. 


Work habitv;~.itt itude 






Totnl 


100 



ERIC 



Crade 



A. Steps in Selection of Materials and 
Procedures in Welding 

1. txatnine base metal 

Type of setaly carbon content ^thickness* 
type of weld, type of Joint , appearance 
desired, strength needed, position of 
the weld. 

2. Select correct electrode 
Electrode nu!ri»er, electrode si2e 

3. Select correct amperage 

A. Select correct joint preparation 

Cleaning, veelng, clai^ting 
5. Select correct safety equipisent 

Safety glasses, hairnet with No. 10 eye 

shield, leather gauntlet gloves, hard 

finish clothing. 

B« Steps iu Making the Veld 

1. Strike the arc - Scratch or tap method 

2. Pre-heat - Hold long arc until »olten 
pool is desired size. 

3. Lay the bead - (a) Electrode angle ~ 
15^ from vertical in direction of 
travel; (b) Arc length - 1/16" to 1/8" 
sakes frying sound; (c) Speed of 
travel - watch width (2 X electrode 
dia.), height and shape of molten pool. 

A. Fill the Crater: E6ni 5 - shorten the 
arc, revcse direction, pull out frc^ 
rear of pnol; E60il - rnise electrode 
slcfwly 



Electrode Selection C<»ffior Fans Elect rodess 

1. E6011 6* Spec in I fcir^^^rndes 

2. EfeOn a. E^^t 

3. E70I8 . b. Cut rode 

A. ENl c. Chamfertr^e 
5. Hnrdsiirf aring 



Exercise— Electrode Selection 

Given the following situations, select the 
correct electrode- 



Situation 

Thinner metals -(1/8") 
Go€}d appearance desired 
Poor fit of joint 

Thicker metals (3/8") 
Dirty and rusty TOtals 
l^ep penetration desired 

Medititn carbon steels (V*) 
High quality bead desired 
High strength desired 



Electrode 






















1 


1 





Name 



Z7 



DEPARTMENT OF AGRICULTUR/^X ENGINEERING 
IOWA STATE UNIVEKSITY 
JP 2369 



TOOL SHARPENING GAGE 



KST COPT AVAILABLE 




2. 
3. 



Construction procedure : 

1. Square one corner of aluminum or brass stock # 
Measure and scribe outline on stock with awl« 
Mark graduations with awl. 
4. Cut out tool gage with hacksaw. (Use protec- 
tive blocks on each side when cutting in vice.) 
Dress to the lines with file, bevel corners. 
Use corner file to cut chisel vee« 
Polish with steel vrool. 
Sut»iit to instructor for evaluation. 



5. 
6. 
7. 
8. 



Construction teaches s 



(Ability to . . « 
(Understanding of 



1. U. Selection of the correct material 

2. U. Selection of the correct hacksaw blade 

3. U. Selection of the correct files 

4. U. Correct methods of finishing and 

polishing stock 
5« A. }teasure and transfer outline of gage to 
stock 

6. A. Scribe outline on metal with awl 

7. A. To calibrate and indicate rule marks on 

metal 

8. A. To correctly use the hacksaw 

9. A. To correctly use the metal file 

10. A. To do draw filing 

11. A. To cut a vee with a taper file 

12. A. To finish flat stock 



Gago used to measure s 

1- Cold chisel cutting angle 

2. Twist drill, cutting edge 
angle and length 

3. Twist drill, lip 
clearance 



Evaluation score sheet: 



Item 



Points 
Possible Earned 



Bill of material ; 

1-7/8" X 4-1/16- X 3/32- 

aluminum or brass 

(aluminum is easier to vrark) 



NAME: 
DATE: 



GRADE: 



FRIC 



X. 


Length of gage 


10 


2. 


Width o£ narrow end 


10 


3. 


Width o£ wide end 


10 


4. 


Vee position for cold 






chisel angle 


10 


5. 


Angle for drill cutting 






edge 


15 


6. 


Accuracy of the 1" and 
1/2" rules 






10 


7. 


Angle for drill lip 






clearance 


10 


8. 


Correct angle and size 






of bevel corners 


5 


9. 


Finish 


10 


10 


. Attitude and work habits 


10 



Total Points 



DEPARTMENT OF AGRICULTURAL ENGINEERING 
IOWA STATE UNIVERSITY 
TAH 24b9 

DRILL BI I . BOLT AND WASHER OAUGE 



('<tnrttriirtion Procedure! 



1/2.. 




EXACTLY TME 
t-EMc^TM INOtCATEO' 



ALUOW SPACE ^ ^S>4 
BETWEEN PtKifSMED > 



mol.es. 



Bill of Material 
! « 2 1/4 X 6 1 /4 - 3/32" 

brass or 1/H" aluminum 



Date : 



ERIC 



1. Mca8ur<- and «oribc outline on stock. 

2. Cut out with f;acksaw. 

3. U$o flat file to file all edges, 

4« Moasurt" out and center punch for holes* 

5« Si*lect bit, position and drill holes. 

6. Measure and scribe lines for inside diametor gauges, 

7. Cut marks with cold chisel. 

8. Measure and scribe 4^* rule in 1/4** gradtiatiuns. 

9. Cut marks with cold chisel or other sharp tooL 

10. Polish surfaces. 

11. Mark in numbers identifying size of gaugr^ and rule. 
Use engravingi^ metal stamp set, or paint 01; numbtfrs. 



Construction Teaches^ 



(Ability to ... . 
(Understanding of 



I. 


U. 


2. 


A. 


3. 


A. 


4. 


U. 


5. 


A. 


6. 


tJ. 


7. 


A. 


8. 


U. 


9. 


A. 


10. 


A. 


11. 


A. 


12. 


U. 


13. 


A. 


14. 


A. 



Selection of flat stock. 

Read plans, measure and scribe. 

Use awl. 

Hacksaw blade selection. 
Use hacksaw. 

Correct file selection and operation. 
File correctly. 

Need for center ptuiching and securing metal ior drUl. 

Selection of proper bit sizes. 

Adjust and operate drill press. 

Measure and scribe gauge* and rule mnrk^. 

Correct method of finishing and pchshir-u st u k. 

U«e abrasive c-heel and emery dotr. inr finishinj^. 

Use engraving tool, metal stamps, or iim- painting 

techniques. 



Evaluation Score Sheet: 



1. 
2, 
3, 
4, 
5. 
6. 
7. 
8. 
9. 
10. 



Item 

Length of right side 
Length of left side and lip 
Angle of bottom 
Width of top 

Correct placement of holes 



Points 

Possible Ka rned 

6 

10 

5 

5 

15 



Accuracy of inside of diameter gauge marks 1 5 
Accuracy of rule marks 1 5 

Number identification 10 
Finish 5 
Attitude and work habits 1 5 

Total Points 



Gauge Applications: 
I. Drill bit size, (series of holes) Used to determine the 
size of a bit or bolt. 

Inside diameter (points on bottom and left side). To 
measure inside diameter of hole to determine size of 
bolt and size of given washer. 

Bolt length (graduated rule on left). To determine length 



2. 



3. 



25 



f bolt required, a given bolt«and the threads on a uivenboit. 



nKPARTMENT OF AGRICULTURAL ENGINEERING 
IOWA STATE UNIVERSITY 
TAH 2569 



cnii'l'INC'. IIAMMFU 



ffiST cm Ammn 



ERIC 



sVz- 




UlU of \1ntori;il 

I - 1/2" \ 1" X 5 l/T' M.S. 
I - 3/8" X 15'' H.R, round M.S. 
'an old chisel or punch could be used 
lor the head) 



D-iie: 



30 



Const rtu t Mm I V iu cduro : 

1. Cti! ht'ad with osyacelylem- torch 

2. GrincJ hoad to shapr 

3. Cut round stock to length atifl htMid handle 

4. Fusion Wfid or bra^.e handle 

5. Ha rdsurface head ends with oxvac^'tylene 

torch 

6. Reshape hea<i ends 



(Ability to 

Construction teaches ( l-nrlt-r stantlinp cm 



!. 


A. 


Tt> road dinit-nsions 


2. 


A. 


To layout a project 


3. 


U. 


Cxyactftylent? cuttinj* princ ipl<;s 


4. 


A. 


To cut ni«?tai with oxyacotylrno torfh • 


s. 


A 


To bend handle to shape 


6. 


U. 


I tision welding or brazing 


7. 


A. 


Fusitm \v«>ld or braze 


8. 


r. 


1 1.1 rdsiirl'at injj principles 


0. 


A. 


Apply ha rdsurfacing wiili the oxy- 






aci'tylene torch 


if). 


V. 


Grinder \vh«-els, belts and liies 


1 !. 


A. 


Shape entJs of head 



Kvai*'ati(n Score Sheet: 



Points 





Item 


PoHsible 


1. 


Length of head 


10 


2. 


f^cnuth of handle 


10 


3. 


Shape t)f handle 


10 


4. 


I' per i>n Iiead ends 


10 


5. 


lirazing or welds 


20 


6. 


Ha rdsurfaciny 


20 


7. 


Ov<-rall appearance 


10 


^. 


Attitude anf! work habits 


10 



lotal Piiints 



DEPARTMENT OF AGRICULTURAL KNGINIiHIRING 
IOWA STATE UNIVERSITY 
TAH 2669 




Seal.-, fe-* 



<':(»tis1 rnction T'TocoHurr: 

I. Monsnr*' anfi cut ail niatnriala 
Z. Ihrt-afi 1^2." bolt, run on two ntits 
?. Ci-ntiT b<jit i'rd 
4. Drill pilt)t holf ami tap for »!2 x 
1, 2" in . sc rfw 
I'lact waSfuT on bolt, hrazr bolt 
int</ thrrafls 
* . I'raz*' mit t » washor 
7. C piiin li, bore- handle holf ffir 
snuu fit 

Install handh'. wpIH if nncfssary 
}'< vi'i »i'i-tnl ;<t sct'lions AA 

I '. Art- wi-M .-3< AA, nn and nn 

11. f l<'nn wcl^is, pr<'par<' for uradiny 



ERIC 



BBT COPY AVAILABLE 



I Mll of Material 

- 1/2" X 1" X 6" H. R. mild st«-ol 

- !/2" X 1" X 2 1/4" H. B. mild stt-ol 

- 1/2" X l" X 3 1/4" H. B. mild stool 

- 1/4" X 1" X 1 1/4" f!. R. mild stoel 

- 1/4" X 3 1/4" a R. round 

- 1/2" X 7" rod 

- 1/2" nuts 

- 3/8" washer 

- #12 X 1/2" machine acrt'W 



Construction Toaches 



(Ability to ) 

(Undorstandinji of . . . 



I. 


A. 


2. 


(J. 


3. 


V. 


4. 


A. 


5. 


A. 


6. 


TJ. 


7. 


A. 


8. 


U. 


0. 


A. 


10. 


IT. 


i 1. 


A. 


12. 


IJ. 


n. 


A 


14. 


U. 


15. 


V. 


16. 


A. 



Measure distances accurately 

Selection of hacksaw blades 

Selectim of files; tap K di<* t§et 

Use of hacksaw and fiJi-s 

Use of grind^ ^s; tap di«' sot 

Need for conter punrhinj^ 

Uso the center punch 

Need for securing metal in drill vitfe 

Us«» the drill press 

Correct electrode scL itinn 

Arc weld 

Brazing procedure 

Rraze mild steel 

Size of pilot hole for tap 

Controlling distortion wh<'n wrlditig 

Pead plan and symbols^ 



Evaluation Score Sheet: 



Item 



Points 
Possible Earned 



K 


Measurements of fra*Tie 


20 


2. 


Weldb, arc 


IS 


3. 


Brazing 




4. 


Centering of handle 


5 


5. 


Sut attachment to bolt 


5 


6. 


Squareness 


20 


7. 


Quality of threads 


10 


H. 


Work habits 


20 




* 


100 



Name 



Grade 
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DKPARTMENT <IF AGRICULTURAL tNGlNKKRiNO 
IOWA STATE UNlVKRSm- 
TAll 2771 

THE ELECTRIC MOTOR NAMI.PLATK 



THERN06UAR0 



'HOURS 
CONT. 




O MOTOR 
TYPE FG 



FRAME @ 
f86 



Y. 60 

C. 



LOCKED KV-A 



SERIAL 
60 



o 



AMFS 

3.5 




TO REVERSE INTERCMAN 
RED AND YELLOW LEADS 



i 



OPEN 



ELECTRIC CORPORATION 

O 



j-Lite f'^r eat:h Lw. students. 



Ope ras II n J<-'nLh»!s ; (;\b 1 1 •! ^ y to,,. 

( Uncle r.-^ landing of... 

1. A. Identify the itkjtor natL^platt. 

J. A. idf-ntitv wiier*: the specific tertitts are 
lI^>tci <'n t!u' n.mepi.ili'. 

i. U. rtit' tenas listed nn the motor najne- 
plate- (For Pxaaple; volts, amps, 
locked rotor amps, cycle, phase, ser- 
vi.p factor, rpm, hp, ter:p. rise, 
fin^tcr tvpe, frame no., and jicrlal no. 

4. A. Identity types of piectrlc motors. 



Skill sheet developed by Lee Stence and 
^ited by Tliomas A- Hoerner, 



NatDe 



Date 



Grade 



ERIC 



Tart Identification: 



5. 
6. 
7. 



9. 
10. 
11. 
12. 
13. 
14. 



Operational Prucgdure : 

1. Complete the part identification section 

2. What other phase hjI^l be found on tiie im^tor name- 
plate? 



If thiii mutiir did not have a buiit-in overload pro- 
tection device, what size and type ruse should be 
iiscd for protection on 12u volts? 

Type Size 

How would a srtor having 50*^C rise differ fv^w 
thii; motor? 



Wh^t would a service factor ot 1.25 indicate 
iin an electric motor? 



What ':>thc:r cycles per second flight he lound on 
elect ric Biutorsis 



IfSini' the below iormuia, what is t\u* locked rotor 
amr^^rai'.e for this motor on 12(J volt./? 



racked KVA ^ 



iUOO X HP X KVA/HP 



J .0(5 X Volts 
KVA /HI* for vari ous codes are: 

J ^ 7.1-b.O, K » 8*0-9.0 & f. = 9.0-10.0 

8. Cofnpiite the wattage for this elect ri<! ipotor on 
120 volts watts, on 240 volts watts, 

9. Uliat uttier tvp€?s enc l4>stires are conwoiily found 
on electric raotorn^ 



10. 



Collect the followinj^ data inm jn electric motor cAi 
vour aotoe farm at one provided by your instructor. 

Typ e Frame 

HP 



Cycle 

Volts 

Ai^erage 



Locked KVA code 
Temperature rise 
RPM 



Service factor 

Thermal Protection 



Dtity cycle 
Type enclosure^ 
Type bearings 



Evaluation Score Sheet: 



Item 

Part Identification (2 pts/ltem) 
Operational Questions (3 pts/ltem) 
Information from Motor 
Attitude and Work Habits 

Total 



Points 



Pos sible 
28 

30 
\2 
100 



Earned 



32 



Ol PARTm-MT OK AfiRICl'TiTIIRAL I'MniMEKRING 

TAH 2871 
ADJUSTABLE SAFETY JACK 



BEST COPV AVAIIABIE 



4C 7 2S« 3" uOkJQ 



HI 



W£.i_D 



"'/{to" DIA. UOUES 



1^2." ftl. PIPE 



O 

o 

O- 
O- 
O- 



1" Pipe 

AfeJ'DIX. HOLES 




SArETV FLOOR 
PLATE (TREAO Oawu) 
DIA. STEEL ROD 



Bill ot Matt ri.i) : 

1 - 1/4*' X f," X 6" safi'ty nlatr for base 
! - 2" X 12" standard blac/ iron pip<', 

2.375" O.D. 
1 - 1-1/2" X l?-;/2" standard black pipe, 

1,90" O.D. 

I - 3" .structural channel L*' df-pth, .18*' wvb 

thlckm>ss, l.'jfiO" flange 
1 - 1/2" y H" fnild stocl rod for handlf- 
1 - 3/8" X H" mild stt-el rod for pin 
I - 12" ch.iin 

1 pint dc-sircd color primer and paint 



Date : 



ERIC 



Grade: 



Construction Procedure ; 

U Measure ami cut metal to diacnsionit 

2. Heat 3/8" rod in forge. Use hainer and anvil 
to form a T' I*D. eye- Grind end to taper 

3. Form 1/2** handle as shown vith 4-1/2" spread 

4. Drill 3,3/8" holes in 2" pipe at 9", 10", 
and 11". Make 10" hole perpendicular to 
others 

5. Drill 6, 7/16" hole» in 1-1/2" pipe at 1-1/2" 
intervals. Start 3" fron the bo^'tora 

6. Weld handle to 2" pipe as shown 

7. Weld channel and safety plate pipes as 
shcKim. (You taay use standard pattern for 
non-skid feature) 

8. Chip welds, grind rou£^ Hgr??, cl»»m 4fl*'ta « , 
and paint desired color 

9. Attach chain and pin to handU* 



(Ability to , - 
Constrt:ction Teaches; (Understand : iig 



I. 


U. 


2. 


A. 


3. 


A. 


4. 


A. 


5. 


A. 


6. 


U. 




A. 


S. 


u. 


9. 


A. 


10. 


A. 


11. 


u. 


12. 


A. 



or 



Selection of pipe, channel :roT . III:! 
plate atd chain typos 
Mv-asure and transfrr f Ijh jt.^iK 
list* forge, h asm or r^rd a^Vi ! fp ^lia'r- 
Use grinder 

Drill holos in pipe aiid '•rr-^'ic* uv 
drill press 

The selection of hacfcs/iv *1;;J4*>, 
Use hacksaw rorr 'Cii> 
Correct electrode ?solec*'Tcn 
Wold parts together 
Cloan fl^mi for painting 
Proper paint selection 
Paint and care for paint brufthes 



Evaluation Score Sheet : 
Itero 

1. Base snetal cut square 

2. Holes centered and to 
diiDension 

3. Eye pin foraed to diinension 

4. Pipes, plate and chantiel at 
90 degree angle 

5. Weld appearance, penetration 

6. Painting 

7. Overall appearance 

8. Attitude and work habits 



Points 
Possible Earned 
10 



15 
15 



Total Points 



10 
20 
10 
10 
10 

100 
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I'KPARTMKNT OF AGRICULTURAI. KNGINrERING 
IOWA STATF UNIVr:f?STTY 
TAl! 2971 

FUNNEL 



KST COPY mum 




LOCK. SEAM 

LAP SEAM- 



3' No 14 WIRE 
BEKiOTO 



DETAIL OPUOOP 



NOTE ; 

CUT ON SOUD 
LINES. POLD 
ON DOTTED 
UNES^ ^ LAP 
TO BROKEN 
UNES. 



Hill of \Uilt-rial 

1 pc - 10" X 12" No. 2b or 2H eauge 
ualvanizc'H mrtal 

I p« - ?J<). 14 stcfl wir«-, ?" lony (optional) 



Naiaa: 



ERIC 



<AMit>t r ui tiiMi Prc»€<'<iuros : 

1. Lay <Hit pattern for body a fit! H|Hnif iin 
stifl })api*r or on thv shod inctal. Allow 
1/2" for a lock joint scam, and 1/4" 
for lap joint on the spout 

2. Tract? pattern on shoot niotal with • 
scribos or dividers, cut otit with tin 
snips, aviation snips at t^l<*ctric shears 

3. Fold edges of the body in opp«3site 
directions to form a lock joint 

4. Hook folded edges together and set with 
hand groover to make a tiyht seatn 

5« Form spout over a stake, and solder 
the lap joint 

6. Peen a small flange on large end of 
spout and drop it into the ixKly 

7, Solder the spout in place. Inside and 
out 

8* Solder the seam of the body 

9. Form a ring with the wire and fasten 

to the upper edge of the body 
10. Remove fltix and dress rough edges for 

grading 



(Ability 1o 

Construction Teaches : (Understanding of , . . . 

1. 17. Difference between tin and galvanized 

sheet metal. 

2. il. Oiiieri^nce in gauge or size of stock. 

3. A- lo iigure diameter of circle when 

given the circtimference or vice versa. 

4. A. N^easure and trace |5attern on the 

stock. 

■5, A. Use divid4*rs to scribe oiitlint- on 
metal. 

6. A. Use the tin snips, aviation snips, or 

electric shears. 

7. U. Selection t>f correct solder and flux. 
H. A. Solder galvanized sheet Mu-lal. 

*1. A. To make lock i^eams and use the 
hand groover. 



Evaliiation Score Sheet; 



Piissibli- Kn rned 



1. 




iO 


2. 




10 


3. 




10 


4. 


S<>lf!<Tinu 


U) 


5. 


Top, round 


10 


6, 


Spoilt, rotind 


10 


i < 


Overall appcar.-jrn:<' 


to 




Attitufl*' t worl- h.iljils 


10 



Tot.il Pojnt 
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DKl'AKlMi-.Ni OK ACRICI'LTURAL EN01Nt:FKl NG 
IOWA STATE UNlVKRSrn' 
mi Mill 

CASE iJARDENINc; OF MILD STEEL 



BEST GOFlT AVAIUOl T 



3000'. 



- <A) JHUO' 



r 2000* 



I 1000 ^ 
p. 

H 



0* 



(0) 2050* 



(c) inr 



(E) 1000' 



01 

o 

CO 

w 



o 



(H) ' 



-1 1 — ! — ! — I — I — r 

.0 . i \2 • J .4 .5 .6 .7 .ft 



Operation Tva>'hc-> : ( A * Ab i 1 1 ty i o . . . 

(r - UndcfBtanJing . . 

1. 1. Prup'-'riics ni I'are hardened ^teel 

2. A, Isv 41XV- nt^'ty I vnt* ti>rch for heatiug 

3. A. Identiiy st- t^l ti*inperaturi?8 by color 

4. A. Add carbon t ^ surtace of steel 

using rari^uri^in^ compound 

5. A. Harden 4.:arbv-n .stt-el by qwncJiing 

6. A. Identffv 4 ariHMi ronton! of stoel bv 

Spark tfstin>: 

7. A. Idontifv ii^irdness of steel by the tise 

a 1 i le 



of 



Mat <■ rials: 

M i i .1 t »'<• I t • 't"K i 
Kaf^tMiit 1, Sur fa-c- hardening 

c.»mp*»und, t v i MirlHtu ry 4 Supply, 
1711 Jnd Avtnu..', lios Mnino'^, la. 
Oxv- toot y lor...- Df' h wit}) fu.jting 
tip 

Flat rn tal tr.iv 

Container ol « Itl v it^r , 
Motal Tonftfi 

ERIC 



USEN 



Indent ificat ion of parts of diagram 



A, 
B. 
C. 
D. 
£. 
F. 
G. 
H. 



Case Hardening Procedure 



I. Clean the stock to be hardened 
2« Place carburlzing co&pound in Hhi netal 
pan 

3. Heat stock with oscy-acciy lene torch La 1650"!' 
(brlf^it red) 

4. Submerge stock in carburi^:ia>' .^ripfnnid nntii 
^ fused shell is xormcd or. st.4uk 

5. Re-heat stock to 1650'*F 

6. Quench stock in water using 4? ^^jiubian^ 
f&Dtion 

7. Spark test surface of stock to cliLjk cjjbon 
content 

8. Use file to check surface for hardness 



Evaluation Score Sheet 



Points 



I tea 


Possible 


Identlf icatlop (5 each) 


40 


Carbon ci»ntent of surface 


20 


Hardnc8<4 ol f?urface 


20 


Evldcnn* of clean stock 


10 


Safety and work habits 


10 


Total 


100 



Earned 



Date 



Grade 
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WTARTMENT OF A(:Rian.Tl'RAL ENGINEERING 
IOWA STATt UNlVtRSIlY 
TAli 3171 



OXY-ACETYLENE WELDING EQUIPMENT 



RSr COPY AVAiLABi: 




Mjiori jIs ; Otif portable oxy-acety lene 
Wflding unit. 



wi' i^: ! n^ "ui lit. 

FtjMi tiMf: .7* oirh p.irt I'l oxy- 

i, A. Pft'porlv insiall, .iJjust, .mJ use 
v*i4 p*iri oxy-^c€»tvlfno Hystcm. 
L. S.i*c(v i.-onnect«?d with 

'*vy- i .'« t y 1 t-Mif e'luipnu-nL* 



1 « 


r.trt i uciit i < i4 .It it'll 








20 


* • 








(J pis ^ i tt.*in> 


40 


3. 


Equiprictit St-t ^*p Tr**- 








20 




S.ifftv Procfdurt^s 






F.' i 1 «w* <l 


10 




Att i t uUe -ind Wc^rk 






H.ibi U 


10 




Total 


100 



Skill nheet dt'VfhjptMj bv \h;in Lutiwirk 
and 4iJif'.*d by Thoracis A* IKuTnt r. 



A. 
B. 
C. 
0. 
E. 
F. 
u. 
H. 
U 
J* 



L. 
M. 
N. 
0. 
P. 

^- 
R. 
S. 
T. 



Operatiunal Procedure : 



1. 
2. 



Coisplete the part identification section, 
^swcr the following questions: 

a. What is the capacity in cxAic feet of the 
co&aon oxygen cylinder? cu.ft. Of the 
conoon (no. 4) acetylene cylinder? ru.ft. 

b. What is the full cylinder pressurt; in psf at 
70*F of the oxygen cylinder? psi 

<^f the acetylene cylinder? psi 

c« On which gageB (by letter in the picture) can 

the rylinder pressure be read for oxyi^.en 

, for acetylene ^ 

d« W]iat is the letter of the phages indiiMling 

the line or working pressure for <j>cvK*^n 
» for acetylene « 

e. List the pressure range on the high pressure 

gigcs for oxygen ^ to , for icetylenr 

to . 

f. What is the pressure range on tho wurking 

presstjre gage for oxygen to • for 

aretylcne to . 

g. Wliat is the coamon color of hoses *nid equip- 
sent for oxygen t f^^r acrtylene 



h. List the type of threads for €«quipment and 

connect ioOrt for uxygen , for aretylene 



i 



What is the fisaximum working pressure tor sale 
i>peration tor acetylene? psi 
1. Describe the purpose ol the fusible plugs and 
bursting disc on the cylinders. ^ 



k. Describe the recoiomendcd 
for leakfi. 



>thod for checking 



3. On the bark of this sheet list the cos^lete pro- 
cedure for set up and connection of the oxy- 
acetyiene welding unit. 



Date: 



Grade 



ERIC 



nK}»ARTMENT OF AGRICULTURAI. KW.TNEESIHn 
nMA STATE imiVEKStTY 
TAH 3271 



nPAJK WELDtMC MILD STKEL 
BUTT WELD 



DIRECT tOlM OF TRfkVEL 



A. 




Materials ; 

Oxv-ai^ety loni' wi'lding unit. 

Hr.izt' we Id in>! t*u\, ttare or flux coattfd, 

Hr*i:?^ wcldlnv: • 1 «ix if using bare rod. 
Twt. ^ J" X ^" X 1/16" to 1/8" steel plat 



1. h.tni « a t Iv * ] craning 
ot mental • 

Proper <ie!f?f tlon nt 
rod and t Imx. 
>. I'hc <»f <'<p!ipri*-nt , pres- 
?»urt»H md t ! .itnc 

base iT!t?t a 1 . 
5. Manipulat l4)n of braze 
wtflding rod and blowpipe* 
t ip. 

o. Un!f<*rmitv nf weld. 
/ . Sf ren>;t!i I 1 VI* Id. 
H. App*'arant't* weld. 
*<« Sali* wnr/ Ij.ihit*^ and 
alt ilnd<*H. 

In! a! 



Po i n ts 
Possible Karned 



10 
10 

10 
10 



10 
20 
10 
10 

10 
100 



BEST GCKnr avail; '^lE 



i)ptfratloiial Procedure : 



1. 

J. 

4. 
5. 
^1. 
7. 
8. 

9. 



10. 



12. 



14. 



Coiaplete part identification & direction of 
travel arrow on drwing. 

Select baae «etal to be used— 1/16" to 1/8*" thick 
and 2" X 4". 

Itechanically clean aetal 1/4" to 1/2" on edges 
to be butted together. 

Select braze mlding rod, either bare or flux 
coated, 1/8** in diraeter. 

if bare rod t^ed, select correct powdered bra2e 
welding flux. 

Position pieces of aild steel; make ;<jre tluy 
fit ti^tly together. 

Using 3 neutral flame, (CH5#, A-5#) prehoat b^se 
mtal to cherry red, approxisaateiy 1600**^'. 
OiCTically clean a»tal by applying bra/ins flux 
with rod to area vhere braze welding rod if' 
adhere. Keep teiq>erature of base taetal it 160U^F. 
Tin surface of weld by applying a thin <-<»ittn^ of 
braze welding rod. Use forehand terhniqi\> as 
shown in drawing. Manipulate rud and flftHH' 
that base iRetal oelts rod. Overheat Inr r^nl will 
cause zinc to be burned May. 
Keep temperature of base oetal at a| proxim^it e!v 
16(K)^F. Coaplete weld by manipulating bra/.' 
welding rod and fla« back and forth <m th«< 
its moved down the octal stsrfarnf^ . ht: :!<l tip 
to approxitsately l/I^" thick and if:/* uid* . 
Allow weld to cool slkiwly. 
Clean excess flux ftcm weld bv buiiipi*. or -t 
Test weld by placing in vi^e to ^dgc of v« If^ 
Bend to 90' angle, m^ay fro« bettor or bat-k 
weld. Weld should not break it««v btra* nu'tal. 

SubiBit completed weld for instruct<'r ovalnai f/«n. 



'.Mid 



'It 3 He A ( 



operation Teaches ; (Ability to... ...... 

(Understanding of . . . 

1. U. The braze welding process. 

2. A. Select braze welding rod and flux. 

3. A. Safely operate oxy-acetylene unit. 

4p A. Use forehand method of oxy-acetviene welding. 
5. A. Select proper fla^. 

A. To chemically clean base metal. 

7. A« To tin base ^tal. 

8. A. To manipulate blowpipe tip and braze welding 

rod in building up weld. 




Grade 



ERIC 
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nKPARTMENT OF ACRtcn.TI'RAI. hNOISI! t*RIN« 
mWA STATE UNIVERSITY 
TAH i371 



J?!^ ARC WELDINfi f-lOI.TI'N pnoi. 

THE ARC WELDING i'HOCtSS 




. 7. 

STtRlKIKG THK ARC 



8. 



ST^HT 



n 

I 

i 

u 



CONTACT W/ PiAlC 



%" ARC 




Vk" ARC 



I? 



1 pie^e . f fflilU Rt.H-l, 2" x 4' 



BEST COPY AVAilABK 



1. 



7. 
8. 



(Iperatlopal Procedure ; 

1. Complete the p^rt identification of the arc 
velding process illustrated to the left. 

2. Study Che two taethods of striking the arc, 

3. Identify the tv^ t&elhods illustrated. 

4. Which aethod prcb^ly the tf.iNlest for the 
beginner? 



Which i^-thnd i^ rt'Ctif^nended when welding on an 
AC machine? 



£xplain why n long arc should be held someniarily 
whon beginning vi weld? 



7. Sh^-'rtening the arc length causes tiu- .steerage to 
<lncrea2£c- • decrease). 

L!hi the 4 ch;ir4cter{sttcs th.it mtf^x infiueiice 
the qoaliiy at an arc weld. 

.1. 



Name : 
Da£4-: 



(;r<'id4r: 



ERIC 



10. 



• ^ 

d. "2 I 

r.^t.ibl ishing Lhe is>>lten p4K»l: 

I. sel*»ct jn {-60! J or £6013 elec^'-^ Je and a piece 
*if nild ^ael 1/4" thick and x 4". 

h* Select rin 'ir*- wotdlnr O'tchine and set the 
tflrper.'ige at 100-115 ampH . 
, iiress fi/ifely and properly for arc welding. 

d. Tfting the two metht>d9 oi strikinp, the ^^rr, 
establish thi* f&<«I ten pool and Citr^U-tt' two 
««h4»rf arc weldvd beads 1/2" to T* in length 
ml lowing the characteristics discussed in 
i £ er» 8 , 

t'. (^iean slag from weldf« and evaljale beads and 

quality of niolten ponl. 
Ct^lete 3 beads 1 i/2** lo 2** In length pr«ict icing 
the tcchniqi^s and meihodft of striking the arc 
discussed. Stibmit beads for nvalu'ition. 



Evatuiition f^core Sheet ; 

Itett 

U Part Identification (2 pts) 

2. Methods of striking the arc 

3. Questions 4-8 ( 1 pt ) 

4- Quality of molten pools 
5« Arc beads 

a- Unlforsjl ty 

b. Speed of travel 

r. Length of arc 

d. Proper amperage 
f). Safe working habits 

Total 



P» Ints 
Possiblte Earned 

18 

5 

8 

25 



10 
8 
8 
8 

10 
100 



38 



